Malaysia is a heterogenous, multi-ethnic society with a population of 30 million, of which 74% reside in urban areas. Since gaining independence, the main priority of health policy makers is to provide and enhance the delivery of health care for the disadvantaged communities, namely the rural populations: women, children and the disabled. The Ministry of Health is the main healthcare provider in Malaysia. There has been much development in the healthcare system of Malaysia from the time of independence; starting from the development of the two-tier system and its subsequent transformation to a three-tier system, as well as the extension of healthcare delivery into rural areas in Sabah and Sarawak through the implementation of mobile teams and the Flying Doctor Service (FDS). The improvement in health status of the general population, particularly in rural settings is remarkable and in line with the Tenth Malaysian Plan on the road to Vision 2020. However, the current shift in disease burden from communicable to chronic non-communicable conditions continues to undermine these efforts. As a result, deficiencies in healthcare delivery and the health status of populations still exist, albeit more rampant in rural populations. We propose the implementation of Advanced Practice Nursing (APN) in the community as a solution to bridge gaps in health care provision in rural areas in line with Vision 2020. An advanced practice nurse is a specialty-specific registered nurse with an expert knowledge base and clinical competencies for extended practice. Modelled on Australian and Norwegian systems, advanced practice nurses are recruited directly from rural communities, with a better understanding of the population, and access to the local cultural norms, such as traditional healers. APN training is still in its infancy in many developing countries. Evidence from other similar models has proven that the care provided by specialised nurses results in higher patient satisfaction, greater access to health care, improved outcomes and cost effectiveness. APN compliment the care provided by physicians; reducing doctors' workload, patient waiting times and providing care in the convenience of the patients' homes. To succeed in improving health care outcomes by APN, the utilisation of evidence based practice, audits, guidelines, and escalation of specialist care at hospitals and continuous medical education are essential.
Introduction
Malaysia is a heterogenous, multi-ethnic nation with a population of 30 million as of 2014, consisting of Malays (50.1%), Chinese (22.6%), Indigenous (11.8%), Indians (6.7%) and other ethnic groups (8.9%) [1] . It is also estimated that 26% of the total Malaysian population reside in rural areas [2] .
Development of the Malaysian Health System
When Malaysia gained independence from the British occupation in 1957, healthcare services were predominantly found in urban areas. Each of the main states of the country had a State hospital, which was run by medical officers, paramedics and nurses; specialist care was scarce [3] . Rural healthcare services were practically non-existent. Members of the rural population thence mainly depended on traditional healers, Chinese medicine and traditional midwives for their health needs. In the 1960s, the Malaysian government embarked on an initiative to enhance the health status of its rural population, which brought about the First Malaysia Plan in 1966 paving the way to achieve Vision 2020 and the country's attempt to achieve "advanced nation" status by year 2020 [3] - [5] . In regards to health, it envisions that "An advanced nation is not solely about the income level, but also a good healthcare and social support system, the impact of which will be measurable through higher life expectancy and a superior standard of living. The benefits of these improvements shall be accessible to all members of the population regardless of income status" [4] . With this vision in mind, the healthcare system in the rural areas was established in tandem with the development of infrastructure such as roads, water supply and electricity in these underdeveloped areas [3] .
By the early 1970s, before the declaration of the Alma Alta, primary and secondary health care were delivered via a three-tier system, with tertiary healthcare being confined to State hospitals. This three-tier system, demonstrated in Figure 1 , consisted of a Main Health Centre, a Health Sub Centre and a Midwives Clinic [3] . The Main Health Centre was run mainly by medical officers, nurses, midwives, dentists, medical assistants and a public health team, catered for 50,000 populations and was in charge of 4 health sub-centres which consisted of a team of medical officers, nurses and midwives, catering for 10,000 populations. Each health sub-centre was in charge of 5 Midwives' Clinic which cared for 2000 populations. In 1973, the three-tier system was transformed into a two-tier system, as shown in Figure 1 , with the upgrade of health sub-centres to main health centres (currently known as "klinik kesihatan" or health clinic), which cared for 20,000 populations, in order to enhance the quality of care provided. Eventually, the midwives clinics were replaced with community clinics ("klinik desa") which cared for a population of 4000. The community clinics were single-handedly run by community nurses ("jururawat masyarakat") and consulted doctors as and when necessary. They purely handled maternal and child health, and conducted regular home visits to ensure proper antenatal and postnatal care as well as family planning, immunization and developmental assessment of newborns [3] .
The current population coverage of healthcare services is 95% in West Malaysian and 70% in East Malaysia. The provision of healthcare in Sabah and Sarawak has proven to be a major challenge due to the vast land area, of which 75% still remains covered with dense forests [3] [4] . From the late 1970s to early 1980s, a network of health clinics run by paramedics and midwives were set up in East Malaysia to cater for 1500 to 3000 of the scattered rural populations. As depicted in Figure 2 , the network was divided into 3 zones: immediate operational area (within 4.8 km to the health clinic), extended operational area (within 12 km to the health clinic) and outside extended operational area [3] . Those residing within the immediate operational zone were expected to come directly to the health centres. Those in the extended operational zones were attended to by mobile village health teams, consisting of medical officers and nurses, using boats. The Flying Doctor Service (FDS) was established in 1973 for those situated outside the extended operational zone. The FDS consists of a doctor, medical assistant and 2 community nurses who provide medical services to villages once a month using helicopters [3] . Considering the infrequency of the visits, a system of village health promoters came into play in 1981: Two volunteers from each village are trained in first aid and basic health services. They are then sent back to their respective villages with first aid kits and commonly used medications to provide and promote healthcare to the villagers under their care. This system has shown outstanding results as by the end of 2000. There were 2857 village health promoters from 1583 villages catering for approximately 262,368 people [3] .
Healthcare Reformation
It is evident that Malaysia has a well-established health care system and is particularly exceptional in the region when considering accessibility of the public to primary health care services, all of which is in line with the Tenth Malaysian Plan, the five-year road map (2011-2015) of developmental strategies to achieve Vision 2020, which envisions "transforming health care to improve quality and provide universal access" [4] [5] . However, in this era of globalization, healthcare reformation is inevitable.
Health care reformation is a major policy creation or change in terms of healthcare delivery. Factors that make such a reformation in the healthcare system necessary are modernity, value changes, growth of the health market and most importantly, the change in the needs of the population in its care [4] . There has been a rise in the ageing population across the world, including Malaysia due to advances in healthcare services. However, increased life expectancy alongside economic prosperity and adoption of urban lifestyle which is more sedentary, has resulted in a shift of disease burden from communicable to non-communicable chronic conditions [14] .
In order to further improve the quality and accessibility of health care services delivered to members of rural communities. It is our belief that training nurses in the holistic management of chronic conditions (i.e. Hypertension and Diabetes Mellitus) will greatly alleviate some of the burdens currently weighing on the health care system, and most importantly, it will help establish equal and equitable delivery of healthcare services.
This article will shed light on some of the factors that are currently contributing to the inequities in health care delivery. It will then go on to discuss models of care that have successfully implemented APNs to work effectively alongside physicians in both urban and rural settings. It will provide statistical evidence as to how this health reformation has succeeded in alleviating some of the inequities in health care systems of countries around the world. It will lastly cover how these models might have to be adapted to the different situations likely to be encountered in a developing country like Malaysia. Figure 3 illustrates a framework comprising the factors impacting access to health care. Any solutions need to address the four components highlighted, including accessibility, availability, acceptability and affordability [6] .
Factors Contributing to Inequity of Health Care in Malaysia

The Current Misallocation of Health Care Professionals and How It Perpetuates Inequity
Availability is the ability to attain sustainable health care as and when needed. It is heavily influenced by the number of doctors and nurses serving a population. Analysis of availability and health outcomes in different regions of the world has unsurprisingly proven the existence of a strong correlation between the two [7] . Regions of the world where health care professionals; doctors and nurses in particular, are in short supply suffer the worst health outcomes with high adult mortality rates and reduced life expectancies when compared to more developed regions like Europe ( Table 1) .
In poor countries, doctors and nurses tend to be concentrated in urban parts, with the rural regions being relatively neglected. India, for instance, has a worrying shortage of doctors and nurses; estimated ratios of doctors and nurses per 1000 are 0.7 and 0.9 respectively, as demonstrated in Figure 4 and Figure 5 [8] . In Australia, comparable ratios are as high as 3 and 10.1. More importantly, only 25% of the total healthcare workforce provides for the rural communities of India, which constitute a majority of 72% of the total population [8] . In Malaysia, which is a high income developing country, the ratio of physician per 1000 population is 1.2. This is one-third of that found in more developed countries in the region, like Australia. The number of nurses per 1000 are similarly low, with countries like Malaysia and Sri Lanka having ratios almost 20% of that seen in Australia and New Zealand in 2012, as demonstrated in Figure 5 [8] .
Recruiting healthcare professionals to work in geographically isolated and resource poor settings always poses challenges, particularly as training tends to be based in well resourced city settings [9] . Additional factors include unattractive pay, lack of comparable education facilities for children, limited access to continuous medical education and social isolation from family and friends [10] .
Hence, any strategy with the intention of ameliorating the inequities existent today in the Malaysian healthcare system must tackle the low availability of health care professionals in resource poor settings.
The Current Nursing Profession and How It Perpetuates Inequity
Figures support that the majority of the world's population is rural and yet only 38% of the total nursing workforce is allocated to serve them [9] . Shortage of frontline healthcare workers directly impacts healthcare delivery. Treatment cannot be monitored effectively, waiting times are longer and most importantly, patient education is not prioritised [9] .
There has been recruitment of nurses from developing countries to cover for workforce shortages in higher income countries, which inflicts an economic loss to the countries that have invested in training these nurses. This feeds the workforce shortages in the countries needing healthcare workers, who are attracted by opportunity, improved living conditions and higher pay [9] . In Malaysia, a registered nurse's basic salary is averaged at RM2500 per month. In contrast, in the Middle East, a registered nurse earns RM8000 [11] . In more developed countries like the United States and the United Kingdom, a new graduate nurse earns around RM14,000 and RM8200 respectively [12] . Economic migration further widens the divide between inequitable supply of nurses in developed and developing countries.
There is increasing strain on provision of education for nurses with yet a large number of vacancies in nursing courses in developing countries [9] . This issue is further exaggerated by shortage of well-qualified nursing trainers; a main consequence of economic migration, and advanced age of educators, with a shrinking pool of younger nurses to replace them [9] . This has resulted in increased reliance on sessional trainers to account for these shortages in many parts of the developing world.
The curriculum designs adopted by most training programs cater for practice in high-end settings with advanced facilities [9] . For the healthcare workforce to possess the capacity to function effectively in rural communities, alterations to the current curricula of training programs need to be made to better suit rural settings. There is a need for increased training in management of non-communicable diseases and associated morbidity and complications.
The Current Shift in Disease Pattern and How It Perpetuates Inequity
Chronic non-communicable diseases such as diabetes, hypertension and ischaemic heart disease, which were once thought to be ailments of the affluent, are now severely impacting life expectancies of poorer populations. Unlike acute infectious diseases, non-communicable diseases require continuous expert management, which ideally should be available universally [13] .
Many countries have experienced an increase in urban migration these past few decades, mainly for economic prosperity, employment and family reasons. According to the World Bank a dramatic drop in the rural population, from 50.2% in 1990 to 27.8% in 2008, has occurred in Malaysia [14] . In other countries, like Sri Lanka and India, though the percentage of urban populations has remained constant, overall numbers in the populations have increased. The adoption of urban lifestyles, which are more sedentary, increases the risks of developing life-style diseases such as obesity, hypertension, diabetes, hypercholesterolemia, chronic respiratory conditions along with their disabling complications.
Data from the Malaysian National Health and Morbidity Survey (NHMS) suggest a three-fold rise in the prevalence of obesity, from 4.4% in 1996 to 15.1% in 2011 [15] . It is not surprising therefore that the prevalence of Type 2 diabetes also increased from 11.6% in 2006, to 15.2% in 2011. A similar picture is seen with other non-communicable diseases, such as hypertension and hypercholesterolemia affecting 35.1% and 32.7% of Malaysian adults in 2011 respectively [15] , with a significant proportion of the population with these conditions being from rural areas.
A Global Burden of Disease Study conducted in 2013 [16] demonstrates a steep rise in the mortality rate caused by non-communicable diseases in both low and lower-middle income countries, whereas it shows a decline in those rates in high and upper middle income countries. By 2020, it is predicted that premature deaths caused by non-communicable diseases in low-income countries are to reach even higher rates with significant impact on the economy consequent to reduction in the workforce [16] . These astounding results were obtained from the Institute of Health Metrics and Evaluation and has been presented in Figure 6 .
This dichotomy in trend of mortality, despite the high prevalence of non-communicable diseases in developed regions, as tabulated in Table 2 , is attributable to high quality health care systems with sufficient manpower for optimal management and follow up of these conditions in the developed world, whilst big portions of populations of low-income countries are denied this privilege.
In view of the low availability of health care professionals, their unjust allocation, shortcomings of the nursing profession and the changing trend of disease burden towards non-communicable diseases in developing countries, these countries have to take cost-effective measures to tackle these issues simultaneously. We propose the implementation of APN as an initiative solution to these problems. Due to the new trend in disease burden, we propose that these nurses be trained in the management of chronic non-communicable conditions. We strongly believe that this will not only cost-effectively increase the manpower of health care available to serve the population, but also will help amend some of the deficiencies in the nursing profession.
Advanced Practice Nursing (APN)
Definitions and Job Scope
An Advanced Practice Nurse is a Registered Nurse (RN) who has acquired the expert knowledge base, complex decision-making skills and clinical competencies for extended practice [17] . Advanced Practice Nurses are required to complete disease-specific graduate programs that include education, training, and practical experience following their undergraduate programs, in order to complete a national board certification examination before entry into practice [18] . The job scope of an Advanced Practice Nurse is more extensive than that of a basic registered nurse covering more aspects of clinical practice. The additional disease-specific training Advanced Practice Nurses receive offers them a certain skill-set to practice, with greater autonomy, complex nursing care which allows for more holistic management of their patients' clinical conditions. Furthermore, they rank higher on the nursing hierarchy. Their role largely depends on what category they belong to. Nurse Practictioners, for instance, can diagnose and treat common conditions, and therefore have the capacity to function as the main healthcare providers for a number of patients. A Clinical Nurse Specialist on the other hand functions as an expert, and their opinion is sought when a more specialized care is mandated. Since this manuscript focuses on providing more holistic management of chronic illnesses like hypertension, diabetes, ischaemic heart disease, stroke, malignancies and chronic respiratory syndromes in rural settings in Malaysia, both categories of advanced practice nursing should be implemented, with the emphasis of placing them in Community Clinics. Based on the global characteristics of the APN Role published by the International Council of Nursing in 2013, an Advanced Practice Nurse's authority encompasses more extensive management of patients within their field of specialty. However, it is essential that clinically competent physicians support, educate and guide Advanced Practice Nurses in the community. Advanced Practice Nurses, therefore, need to work collaboratively with physicians in an appropriate environment on regular intervals in multidisciplinary clinics/hospital settings in order to gain confidence to ensure appropriate management [19] [20] . Advanced Practice Nurses need access to clinical guidelines and protocols with regular audits, to ensure standards and quality of care are being met. As part of research, consumer engagement with patient and professional satisfaction surveys are essential. These measures will ensure retention, job satisfaction and prevent isolation.
Global Characteristics of the APN Role
Right to suspect diagnosis Authority to prescribe medication (for conditions within their field of specialty) Authority to prescribe treatment (for conditions within their field of specialty) Authority to refer clients to other professionals Authority to admit patients to hospital (for conditions within their field of specialty) Legislation to confer and protect the title "Nurse Practitioner/Advanced Practice Nurse" Legislation or some other form of regulatory mechanism specific to advanced practice nurses Officially recognized titles for nurses working in advanced practice roles International council of nursing 2013 [21] .
The role of Advanced Practice Nurses in a healthcare system to improve its efficiency and cost effectiveness has been successfully implemented in different parts of the world. Research reviewing the roles of Advanced Practice Nurses dates back to the 1970s and 1980s in countries like the UK and the US. Although the concept of APN is still in its infancy in the developing world, programs built on similar principles are currently existent in Malaysia, this includes mainly the community nursing programs for maternal and child health mentioned earlier. However, these maternal and child health programs are not officially recognised as APN programs. We propose that in addition to implementing APN programs for the management of chronic non-communicable diseases, legislative and policy reforms ensure official recognition of already existent programs as APN programs by the Nursing Councils and the Ministry of Health, and that nurses working within the confinements of such programs be upgraded to Advanced Practice Nurses status through further education and training. For the development and implementation of APN to be effective in the population, it is imperative that lessons from international experiences with such programs are undertaken. Alongside modifications to meet the demands of different populations, these reforms will be successful in providing sustainable high quality care.
Recruitment of Nursing (Australian and Norwegian Models)
There has been an international emphasis on recruiting health care professionals from rural communities to increase the likelihood of sustaining rural practice and workforce. Such interventions in recruitment policies have been successfully adopted by the Australian and Norwegian healthcare systems to recruit and retain physicians in rural areas [22] - [25] .
The "Rural Pipeline Template" is a concept first adopted in the United States, endorsed by Fisher and Fraser in Australia [26] [27]:
"
The key seems to be the creation of a pipeline that reaches out to rural communities to encourage the selection and success of rural students, gives them opportunities throughout medical school and residency to work in rural settings, and supports them in practice after they do settle in rural areas".
This concept was initially developed in an attempt to widen the pool of physicians that would eventually take up careers in rural settings. Fisher and Fraser in Australia proposed extending this concept to nursing programs in order to increase their numbers in rural populations [27] [28] .
There needs to be recognition that students from rural areas tend to be disadvantaged when compared to their urban counterparts in gaining access to higher education. Positive discrimination including interventions such as lowering entry requirements could help increase the pool of young students entering nursing. There also needs to be recognition that increasing exposure of nursing students to rural experiences forms part of the core curriculum of the undergraduate course. Measures should address retention of those professionals within the communities they choose to serve upon completion of training [27] .
Studies that analysed the effectiveness of the "Pipeline Template" concluded that previous residency in rural communities was the strongest predictor of continuing with a rural career, as well as extended rural exposure during undergraduate training. This choice is also influenced significantly by robust professional support at a local, state and national level, availability of career progression, willingness of family members to adopt a rural lifestyle, adequate educational facilities for children and geographical proximity to extended family and friends [28] . This work provides a deeper insight into the factors influencing choice.
Decentralizing Nursing Education (DNE) is another concept adopted by the Norwegian health care system. It similarly involves the recruitment of students from their respective rural areas, and training them in locations away from urban centres nearer to their communities [22] . This is based on the assumption that once the nurses graduate, they are more likely to return and practice in their own rural communities.
Results obtained from studies analysing the effectiveness of DNE in rural areas of Norway showed nurses remained in those areas for a median of 30 years, proving that this reform has succeeded in providing long term solutions to the low numbers of nurses serving rural societies. The DNE provided nurses with the capacity to effectively balance time to both their family and educational responsibilities. This was achieved with a 4-year extended training program offering nursing students higher education within their own communities, negating travel away from home and family [29] .
Based on the success rates these two models have achieved, we propose that more nursing students are recruited from rural communities, trained in centres close to their own rural communities, with sufficient exposure to rural practices during their training years. As for curricula, sufficient understanding of the epidemiology of disease in a specific community is of utmost importance as training should be tailored to the needs of the communities these nurses will provide for after graduation. This will ensure cost-effectiveness in the provision of a sustainable high-quality health care to marginalised and disadvantaged communities.
Benefits of Advanced Practice Nursing (APN)
Improved Health Outcomes
A systematic review of literature published between 1990 and 2008 conducted in the US shows that the quality of health care delivered by Advanced Practice Nurses in collaboration with physicians is superior in many aspects to the health care delivered by physicians alone [17] . The evidence not only demonstrates that the role of Advanced Practice Nurses in healthcare delivery significantly improves its outcomes but also improves patients' levels of satisfaction and perceived health [17] [30] .
Better control of health parameters including blood glucose, blood pressure and lipid profiles in patients attended to by Advanced Practice Nurses compared to those attended by physicians alone has been noted [17] [30] . More effective management of chronic conditions has reduced complications, disability and frequency of ED visits and hospital admissions, thus reducing significantly the cost borne by the healthcare system [17] .
Improved Attractiveness of Nursing as a Profession
Many young students in many countries perceive nursing as an unattractive job [9] . APN will improve the attractiveness of the nursing profession by enhancing career progression, prospects and job satisfaction. The introduction of APN is also likely to improve rural retention rates. Fundamental to rural retention is job satisfaction, which in turn is heavily influenced by a sense of authority, greater autonomy and flexibility in practice among nurses [31] , prospects that APN provides.
Cost of Training
A medical MBBS degree in Malaysia takes a minimum of 5 years to complete with an estimated cost of RM 455,000, in comparison a 3-year basic nursing program costs approximately RM 60,000 [32] . A further two years of in-service training will cost RM 25,000, putting the total cost of an Advanced Practice Nurse at one fifth that of training a Doctor [32] [33] . A potential model for developing countries to meet the increasing demands on their health care systems is to place greater emphasis on widening the pool of registered nurses with more opportunities to pursue further specialisation to become Advanced Practice Nurses, alongside increased remuneration and recognition [34] .
Pitfalls of APN
Despite the long evolutionary chain of APN, its rapid adoption and integration into health care systems of many countries has brought with it a great sense of ambiguity in regards to the definition and accurate description of job scope of the different types of advanced practice nurses [21] . This has been identified as a hurdle for nurses working within an APN environment [20] . The health parameters within which a nurse can practice, and thus contribution to health care has to be clarified to nurses as well as other allied health care professionals to raise awareness among nurses themselves as to what exactly their training and experience entitle, and to better inform other health care professionals, mainly doctors, of the new emerging role of APN.
Obstacles Facing the Successful Implementation of Advanced Practice Nursing (APN)
Circumstances differ among countries. The geography, proportion of populations living in isolated locations, and the prevalence of diseases are all factors that shape the nature of potential obstacles likely to face the implementation of APN. Adoption of such a change is likely to be easier in a relatively smaller country like Malaysia where 72% of the population lives in urban areas whereas much hardship is likely to be faced in a larger country like India, where 82% of the population lives in rural areas [2] [9] .
In addition, in developing countries, rural populations tend to rely more heavily on traditional medicine and healers because of their cultural beliefs. Unless there is a better understanding of these beliefs, provision of modern medical care faces challenges to the acceptance of the populations being served Introducing APN into the health care system of a developing country like Malaysia comprises a great change to the very foundations of the nursing profession, a change whose ripple effect extends beyond nurses, and impacts allied health care professionals, namely doctors, equally. The extensive training that Advanced Practice Nurses receive gives them the capacity to perform medical and surgical procedures that are traditionally performed by physicians alone. This may be seen by some physicians as invasion of jurisdiction. This has been documented in Nigeria where the extensive skill set of Advanced Practice Nurses created some degree of hostility between doctors and nurses [30] .
Studies analysing patients' safety when Advanced Practice Nurses were the primary health care providers have concluded that it is entirely safe given that Advanced Practice Nurses provide for patients within their field of specialty. Despite this, legislative bodies and policy makers of countries where APN has been implemented still impose stringent laws on the flexibility of practice of Advanced Practice Nurses, and dictate that "supervision", rather than "collaboration", shall be the mode of interaction between Advanced Practice Nurses and physicians [35] [36] . This is seen by many as an impediment to the fostering of quality competition that is of benefit to consumers.
Conclusions
Implementation of APN for the provision of high quality healthcare in both urban and rural settings of Malaysia is a promising step towards the realisation of Vision 2020, which envisions "Universal access to high quality healthcare". Various models and frameworks for the implementation of such a change can be adopted, with modifications to ensure suitability to the local needs. Training of Advanced Practice Nurses in the holistic management of chronic conditions such as Diabetes Mellitus and Hypertension should be our priority in order to tackle the changing trend of disease. Such a fundamental reformation in the way health care is delivered is likely to be faced by many obstacles and scepticism, and it is therefore the duty of administrative bodies such as the Ministry of Health (MOH) and the Nursing Counsels to overcome these obstacles by clearly defining APNs and their job scope. APN is likely to benefit not only the populations served, but the health care system and the entire nation in general.
Although the main focus of this article was the implementation of APN in rural communities, its implementation in urban ones should also be the aim of health policy makers, as it is anticipated to be much easier, with similar benefits to the urban populations and the healthcare system in general.
